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Mat 19, 1874. 

To the Citizens' Committee^ St. Louis^ Mo. : 

Gentlemen — In considering the duty with which we were 
charged by you, we found upon a general survey of the whole 
field, the following state of things : A great and rapidly 
growing city, with a natural railroad channel running through 
its very heart, but this natural entrance used by only one 
road, and the grade of that road so badly arranged that the 
city is virtually cut in two, and a large area of property in 
f Mill Creek valley is without definite value or use, because of 
n;^ this faulty adjustment of the railroad to the requirements of 
the city. 

NeoU. A grand bridge with tunnels therefrom leading into 
. ,. this Mill Creek valley, but no preparation whatever to receive 
"^ the throngs of passengers and countless tons ot freight which 
should be poured into this avenue when the work is completed. 
N'ext, Two other railroads, one the outlet to the south and 
west, the other to the north and west, each engaged in prose- 
cuting its own plans for its own local ends, and with no 
thought of combination or unity of purpose toward the car- 
rying out of some one settled plan for the mutual benefit of all. 



As much (if the cost of the trnnsportatiou nf freight is due 
to the want of proper termiiiiil facilities on the part of the 
railroad lines;, iiiitl the working capacity of a railroad is. 
practically pranged hy these facilities, the evils entailed on. 
St. Louis from these diverse systems and interests were too 
prominent for us not to see the necessity of welding these' 
systems, if possible, into one hiirmonious whole, so as to give 
to St. Louis what no other city possessed, a complete adjust- 
ment of the comm — ■"' ' *" of the rjiilroad, highway 

and river travel l so that each would be 

perfectly uninteri'iipii / rne otht.-, the cost of freight and 
passenger transfer reduced to a minimum, and the constructive 
works of the great avenues of trade so harmonized with tho 
natural outgrowth of the streets of the city, that the municipal 
and corporate interests will be prevented from ever clashing 
in the future. 

To see wliat had been done elsewhere in the same direction 
we visited — first, Baltimore, where we found that an expensive 
cliauge of grade had been forced upon the Northern Central 
railroad, in order that they should pass under certain impor- 
tant streets, and that two Jong double track tunnels had been 
constructed under the city, in order to connect the railways 
centering there. 

JVeiJL Philadelphia, where a connecting railroad partly 
encircles the city, and crosses the Schuylkill on a costly 
viaduct, 

LaMhj. Xew York, where the Fourth avenue improvement 



Here was a case where the railroad tracks were being 
lowered in some places and raised in others, so as to pass over 
or under all intersecting streets, for a distance of four miles. 

Four and a half millions is the estimated cost of the work, 
and the increase in the assessed value of the real estate affected 
by it vfssfoHy millions of dollars^ up to the first of last October, 
the date at which we were there. 

We returned to St. Louis satisfied that in no other city in 
this country does any such opportunity exist as our citizens 
now have, of effecting a thorough and complet>e connection of 
all the commercial outlets, and doing this in. such a way that 
while enjoying all the advantages of being a great railroad 
centre, the usual concomitant evils of obstructed streets, 
depreciating values of real estate, and cramping, topo- 
graphically, the growth of the city, can be completely avoided. 
Sooner or later this work, or something similar must be done ; 
the experiences of New York, Loudon and Liverpool teach 
us this fact, while, if the adoption of some comprehensive 
plan is delayed ten years, and the street improvements and 
railroads permitted to go on hap-hazard in the mean time, 
that which would cost thousands to day will then cost millions, 
in addition to the work of tearing down and re-building, 
which will become necessary. 

It is our opinion that the city should control its own outlets 
once for all, and by adopting a definite plan of entrance for 
all roads seeking admission to the business centres hereafter, 
and causing all future railroads to conform to this plan, the 
constantly recurring contests between the railroads and city 
property holders, and the discreditable phases of this strife 
when carried into the city councils, will be eliminated from 
our courts and the public press. 

With these remarks, we call your attention to the two follow- 
ing reports : the first gives the details of a plan for improving 
the Missouri Pacific tracks as they are — ^without changing the 



location — by sinking the tracks to certain specified grades, 
and carrying the intersecting streets over them. Superadded 
to this is a proposed plan for grading a part of Mill Creek 
valley for Union Depot purposes, and changing the streets to 
suit it. The setting apart of this tract of land for these uses, 
and the graduation of ground and streets as described, we 
consider as vital in any case. 

The cost of lowering tracks and bridging from Eighth street 

to Grand avenue, on this plan, is $1,291,624 

Add the Union grounds and new street grades - - - 1,726,906 



•Total cost $3,018,630 

For details see report on Plan No. 1. 

Plan No. 2 is much more comprehensive in its character. 
It involves a sunken railroad thoroughfare 300 feet wide, 
extending from Tayon avenue to Grand avenue — Depot 
grounds and Union Depot — changing grade of all streets 
aflfected, and the addition of a new street, an avenue eighty feet 
wide, extending all the way from Seventh street to Grand 
avenue, on the north line of the railway thoroughfare ; a 
permanent bridging of the thoroughfare by all intersecting 
streets ; a double track subterranean connection between the 
Union Depot and the Levee ; a connection between the Iron 
Mountain and St. Louis, Kansas City and Northern railroads 
and the Union Depot ; and finally, a connection of all this 
system of roads with a series of elevator warehouses on the 
Levee. For details, see report No. 2. 

The total cost, executed in a permanent manner, will be 
about $5,920,000. 

In presenting these estimates, gentlemen, we do not give 
them as mere approximations. Every house, lot and street 
aflfected have been considered, and costs and damages estima- 
ted by real estate experts. Questions of sewerage, drainage, 



etc., have been gone over, in all cases, by at least two of the 
Board, so we feel assured that the work can be done for about 
the figures here given. 

If desired, we will give our views as to an equitable distri- 
bution of the cost of the work, but this is fairly indicated 
under the heading of report No. 2. 

In conclusion, we regret to inform you of the death, in 
March last, of our colleague, Mr. John B. Rogers, the repre- 
sentative, in this Board, of the St. Louis County railroad. 
His counsels and information were of great value, from his 

knowledge of English works, and he was in thorough accord 
with us in the plans and views here presented. 

Respectfully submitted, 

HENRY FLAD, 

J. BLICKENSDERFER, } Engineer Board. 

C. SHALER SMITH. 



REPORT UPON PLAN NO. 1. 

To the Qommittee of Thirteen^ appointed by the citizens of 
St, Louis to obtain plans for carrying the streets crossing 
the Missouri Pacific Railroad tracks between Seventh street 
and Grand avenue^ either over or under the same by means 
of bridges^ to avoid crossing said track on the level : 

Gentlemen — The Board of Engineers appointed by you, 
after mature and prolonged investigation, beg to submit the 
following carefully-prepared plans and estimates, as showing 
the best means of overcoming the difficulty of crossing the 
railroad tracks on a level, with the cost of carrying out the 
same. 

The plan first discussed will be that contained in the origi-. 
nal instructions to the Board, viz. : the feasibility of lowering 
the present grade of the Pacific Railroad track, either wholly 
or in part, between Seventh street and Grand avenue, and of 
carrying the various streets crossing the same either over or 
under the said track, by means of bridges. 



.^v., 



Such a line would cause the following alterations of pres- 
ent levels of streets at crossings of Pacific railroad track : 

Streets. Feet. 

, At Ninth street, .-..--- 
At Tenth street, ....... 

At Eleventh street, .-...- 

At Twelfth street, - ..... 

At Fourteenth street, ...... 

At Eiijhteenth street, ..... 

At Mercer street, ------- 



1.1 


fill. 


2.2 


fin. 


0.5 


fin. 


3.0 


cut. 


0.3 


cut. 


G.O 


cut. 


7.5 


cut. 



At Neome street, - - - - - - 9.1 cut. 

At ffigh street, ------- 10.2 cut. 

At Jefferson ayenne, ------ 9.0 cut. 

At Snmmit avenne, ------ 3.75 cut. 

At Compton avenue, ------ 0.00 

At Theresa avenue, ------ o.OO 

At Grand avenue, ------ o.OO 

The width of the excavation would average one hundred 

feet, from Seventh street to Tayon avenue, and from that 

point westward, to the machine shops, two hundred feet, 

equal to the width of the right of way of the Pacific and St. 

Louis County Railroads combined. 

After careful consideration of all the exigencies of the 
street traffic, it has been thought that it would be necessary 
to carry the following streets only over the railroad tracks by 
means of bridges, viz. : 

Twelfth street by a temporary wooden structure, between 
sidewalks only, at first, to be subsequently replaced by a per- 
manent iron structure the full width of the street. 

Fourteenth street by a permanent iron structure, full width 
of street. 

Eighteenth street by a permanent iron structure, full width 
of street. 

Neome street by a permanent iron structure, between side- 
walks only. 

High street by a permanent iron structure, full width of 
street. 

Jefferson avenue by a permanent iron structure, part full 
width (eighty feet), of street; part forty feet only, to avoid 
damage to ouildings. 

Summit avenue by a permanent iron structure, full width 
of street. 

Compton avenue by a permanent iron structure, full width 

of street. 

Theresa avenue by a permanent wooden structure, twenty 

feet wide in centre of avenue. 
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Grand avenue by a permanent iron structure, full width of 
street. 

The bridges, except where specified of timber, will have 
masonry abutments, wrought iron phoenix columns, spaced 
twenty-eight feet apart, carrying an iron superstructure, and 
finished on either side of the sidewalks with a strong orna- 
mental iron balustrade. 

The minimum headway between top of rails and under side 
of bridges will be nineteen feet, sufilcient to allow brakesmen 
to stand upright on tops of freight cars without danger in 
passing under. 

The grades of the approaches to bridges will, in no case, ex- 
ceed five feet to the one hundred feet, and only in one or two 
cases will they approach that rate of ascension. Generally, 
they will range between three and four feet to the one hun- 
dred feet, which is very moderate, and adapted for the 
heaviest freight traffic on streets. 

The approaches to the bridges will be constructed accord- 
ing to the requirements of each street. In many cases an 
embankment of earth, commencing at either side on the 
limit of the rights of way of the railroad companies, will 
suffice where the side streets admit of being raised to give 
access to the bridge, whilst, in other cases, as shown on the 
plan, the bridges must be extended beyond such limits, in 
order that the side streets may have headway enough to pass 
under them. The bridges on Twelfth and Fourteenth streets 
will be each about eight hundred and thirty-two feet long, 
stretching across the whole width of ground proposed for the 
Union depot, as well as the low land lying south of this ; and 
that on Tayon avenue will be seven hundred and forty feet 
long, covering the whole width of Union Depot area at its 
western boundary, and extending north of this, to enable 
Poplar street to pass underneath it, for a distance of two hun- , 
dred feet. 
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It is proposed to omit retaining walls at sides of sunken 
railroad thoroughfare, between the abutments of bridges, 
until such times as the exigencies of approaching buildings 
may require them to be erected. 

For this reason no allowance is made for such walls in the 
following estimates. 

It is also proposed to straighten Jefferson avenue at the 
crossing of the Pacific Railroad, as shown on the plan. 

The estimated cost for carrying out the foregoing plan will 
be as follows : 

Estimate for lowering the Pacific Railroad track, from 
Eighth street to a point opposite machine shops of said road, 
including the placing of St. Louis County railroad on 
same grade, from Tayon avenue to same eastern point, to- 
gether with cost of masonry, bridges, etc., according to 
detailed description above given : 

Grading 240,000 cubic yards excavation, @ 40 cents, - $ 96,000 

100,000 cubic yards excavation, @ 26 cents, - - 25,000 

185,000 cubic yards excavation, @ 25 cents, - 33,750 



475,000 $154,750 
Masonry — 11,584 cubic yards in abutments of the bridges, 

@ $12 and $15 .... 150,183 

Bridges, colmnns, and superstructure, ... 583,000 

Land and buildings— Damages to building lots, - - 146,000 

Damages to buUdings, - - 53,950 
Lowering tracks — Lowering tracks whilst keeping trains 

running, 72,000 

Drainage, etc. — Drainage and contingencies, - . . 93,750 

Jefferson avenue— Straightening Jefferson avenue, - - 37,991 



Total cost for lowering tracks and bridging streets, from 

Eighth street to Grand avenue, $1,291,624 

In connection witii the above plan, the Board of Engineers 
have taken into consideration the location, purchase, and cost 
of establishing sufficient area of ground to meet the demands 
of the very large and increasing traffic that will be thrown 
into the Mill Creek valley, just south of 'the Four Courts, as 
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soon as the great bridge and tunnel, now building, are com-,, 
pleted. The unanimous conclusion has heen reached, tha.-^ 
there is but one place where a Union Passenger Depot can 1*^ , 
located to meet the demandf? of Etisteru, Western, Northern, 
and Southern railroads, and that is on the area enclosed by 
Twelfth street on the eastern, Fourteenth street on the West- 
ern, Poplar street on the northern, and a line four hundred 
and sixty feet south of and parallel to the latter, on the 
southern side. 

This may be regarded as the central nucleus, around whicl^ 
a sufficient area of ground must be located, for the purpose 
of switching and making np trains, collecting and delivering 
St. Louis freight, building car sheds, etc. 

These requirements would fi\ the boundaries of the Union 
Depot grounds as follows : The northern line to be coincident 
with the southern line of Poplar street, straightened from 
Seventh street to Tayon avenue, the western line to pass 
along the east side of Tayon avenue from Poplar street to a 
point four hundred and sixty feet south, the southern line 
commencing on the east side of Tayon avenue and running 
parallel to and four hundred and sixty feet south of the 
northern line, and the eastern line to he on the west aide of 
Scventli street, connecting with the northern and southern 
lines as descril>ed. 

The area included within said lines is about forty-two and 
a half acres, a quantity not more than sufficient to accommo. 
diitc ]>asseiigcr and local freight traffic, and utterly inadequate 
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forty-five feet above city directrix, throwing a bridge over the 
railroad tracks as they emerge from the tunnel. This would 
necessitate considerable filling on the north side of Poplar 
street to Clark avenue. Poplar street, from Seventh street 
westward, would have to be raised from an elevation of 27.3 
at Seventh street to 45 at Ninth street. Thus a retaining wall 
would be required along the south side of Poplar street, from 
Seventh street to Tayon avenue. The bridges carrying 
Twelfth and Fourteenth streets would have their roadway 
surface at the same height as the new level of Poplar street, 
thus giving an easy and convenient means of access for street 
traffic to both ends of the Union Passenger Depot. 

Estimated cost for purchasing land, with improvements 
thereon, for Union Depot grounds, as per boundaries previ- 
ously described, together with cost of excavating same, and 
erecting retaining masonry wall along Seventh and Poplar 
streets : 

Land — ^Forty-two and one-half acres of land for Union depot 

purposes,- ----- $605,920 00 

Improyement — ImprovemeDts on same, - . . 800,850 00 

Grading— On Urdon depot grounds, 154,200 cu. yds, @ 40 cts, 61,680 00 

On Union depot grounds, 17,400 cu. yds, @ 20 cts, 3,480 00 
Between Clark avenue and Poplar, 976,000 cu. yds, 

@ 50 cts, 488,000 00 

Masoniy— Retaining wall along Poplar and West side of Sev- 
enth street, 21,323 cu. yds, @ $12, - - 266,876 00 

Widening Tayon avenue to a point 150 feet north of Clark 

avenue, ----- 11,600 00 



Total cost for Union depot grounds, - - - $1,726,906 00 

Add cost for lowering tracks and bridging streets, - 1,291,624 00 



68,018,580 00 



First, The arranfjement of tho connectiiii^ tracks of the 
tunnel with those of the railroads entering the city through 
the valley of Mill Creek. 

Second, The establishment of a Union Depot. 

Third, The changes in line and grade of the Missouri 
Pacific Railroad, which will become necessary by the com- 
mercial requirements of the case when the Eastern roads 
debouch into the Mill Creek valley. 

Fourth, The acquisition and improvement of a railroad 
thoroughfare 300 feet wide, extending from the Union Depot 
grounds to the city limits, for the accommodation of existing 
and prospective railroads. 

Fifth. The opening of a wide avenue along the northern 
line of the depot grounds and of the 300-feet thoroughfare, 
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and in connection therewith the improvement, by grading, 
etc., of the adjoining property. 

Sixth. The erection of bridges and trestles for carrying 
the streets which cross the railroads over ihe tracks. 

Seventh. The alterations requii'ed in the grades of streets 
in the vicinity of the Union Depot and of the railroad thor- 
oughfare. 

Eighth. The construction of tracks connecting the Iron 
Mountain Railroad with the Union Depot, and giving access 
to the river to the Western lines. 

NirUh. The location of warehouses for facilitating the in- 
terchange of freight between the railroads and steamboats. 

Tenth. The construction of tracks connecting the St. 
Louis, Kansas City and Northern Railroad with the Union 
Depot. 

In laying before you so comprehensive a plan, requiring 
an outlay of millions of dollars, we do not wish to be under- 
stood as recommending that active operations should be com- 
menced at once to carry the entire scheme into effect. It 
should and undoubtedly will, even if the plan should meet 
the approval of all the interested parties, require several 
years to carry it out in all its parts. We do desire, however, 
to map out a course of action so thoroughly based on the ulti- 
mate needs of the city that all action taken on any of the pro- 
jects embraced in this programme will be in harmony with 
ihe final plan^ thus avoiding the necessity hereafler of undo- 
ing what has been done, and of spending thousands for im- 
provements for which hundreds would have sufficed if proper 
foresight had been used. 

If the plan proposed by us should be adopted and finally 
carried out, it will give the city facilities for the interchange 
of railroad and river traffic such as no other city can boast of; 
while if each interept is allowed to proceed without concerted 
action, many of the improvements herein recommended can- 



The black lines show the tnicks of the ruilroads jia now- 
laid ; blnok figures show present elevatiou of ground ; figures 
in carmine give street grades as now established by city or- 
dinance; figures in vermillion, elevation of street grades ru- 
commended liy the Board; while the elevations of raih'oad 
tracks advised by us are given in blue figures. 
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Diagram JVo. 2. A p, showing the excavation and em- 
bankment required b; iposed plan, all ground requir- 
ing filling being col ■. light shade of carmine, and 
ground i-equiring e ng colored with a light brown. 


Diagram No. 3. 


ectiona and perspective view 



of the proposed permanent Union Depot, and also of a tem- 
porary depot. 

Diagram \o. 4. Profiles, showing gi'ades of the present 
Pacific railroads, and of the streets east and west, contiguoua 
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to the proposed improvements, also showing the changes in 
grades proposed by the Board. 

Diagram No, 5. Profile showing present grades of streets 
running north and south, with the proposed changes. 

Diagram No. 6. A general plan, showing the proposed 
mode of constructing viaducts, which are to carry the inter- 
secting streets over the railroad tracks. » 

Diagram No. 7. A plan, elevation and perspective view 
of the proposed levee warehouses. 

Before going into a detailed description of the several im- 
provements recommended by us, and submitting estimates of 
cost, we wish to state that time and means at our command 
did not admit of our making extensive surveys, borings or 
other examinations, but that the plans and estimates are 
based on such information as the officers of the city, the 
several railroad companies and the public records could fur- 
nish — but we believe that the information so obtained is in 
all material points correct. The estimates of the value of 
land and houses which would have to be acquired, have been 
made in detail, by some of the most experienced land agents 
in this city. 

The prices for work and material used in the estimates of 
costf are such as are now being paid m the city, and we 
believe that by careful study and management, the cost of 
the improvements could be materially reduced below the 
figures given by us. 

I. Gonnection of Tunnel tracks with the tracks of the Mis* 
souri Pacific and other railroads. 

The tunnel at present terminates on Clark avenue ; from 
Clark avenue to Poplar street the two tracks of the Tunnel 
railroads are noyf carried in an open cut, flanked by retaiji- 
ing walls. From Clark avenuiB to Spruce street the line is 



As plan No, 1 shows. Eightb street from Cliirk (ivoiiiii.' to 
Poplar strret. is 110 feet wide, and as the retaiiiiug walls are 
thirtj'-one fcp.t apart, a strip ueariy forty feet wide is left oq ' 
each side between Clark avenue aad Spruce street, for the 
accommodation of common travel, but soutli of Spruce street 
the travel on the west side of Eighth street is cut off by the 
cut intersecting the western line of the street, so that all 
vehicles going diwn Eighth street toward the fi-eight depot I 
of the Pacific niilroad, or to the proposed Railroad avenue, I 
would have to cross over Spruce street bridge, and then use 
the thirty foot strip ' " " " side of the open cut. 

As travel in the ion proposed Union Depot, 

and of the freight d. ;)f the M, Duri Pacific railroad will 
require as many and ns i» tho ighfares as can be made 
available, we hav ( question whether an 

arrangement could ,e ; the connection of the 

tunnel tracks with the rracks of the western roads would not 
interfere with the travel on Eighth and Poplar streets. We 
find that this can readily be accomplished, and at a compara- 
tively trifling expense. 

IVe propose to raise the grade of Eighth street at the 
crossing of Ppnice, two feet, and thirteen feet (fi'om twenty- 
fi)nr to thirty-seven feet above Directrix) at Poplar street, 
the latter, alter being widened, straightened and regraded, 
funning Rjiilroad avenue, as hereafter explained. 

In connection with this change of grade of Eighth street, 
the grade of Ninth street, at its intersection with Spruce, 
would iiavc to lie raised eight feet, and eighteen feet at its 
iiiterscetion with Poplar street (Kailroad avenue). Further- 
more, Tentii street wonld have its grade raised five feet at 
its iiitcrficction with Spruce street, and eleven and five-tenths 
led al its iiifcrsi'etion with Poplar street (liailroad avenue). 
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If these changes are made, that portion of the Tunnel 
tracks from Clark avenue to the southern line of Railroad 
avenue could be arched over, thus leaving Eighth, Ninth and 
Poplar streets (Railroad avenue) unobstructed by tracks. 

The advantages arising therefrom would be, that access to 
the Union and Missouri Pacific depots would be facilitated, 
the property adjoining the streets largely increased in value, 
the operations of the Tunnel railroad made safer, and the 
lots now intersected by the open cut made available for busi- 
ness purposes. 

The grading of streets and filling up of lots could be done 
very cheaply, as the material excavated on the ground of the 
Union Depot could be deposited here. 

The estimate of cost of the arching of the tunnel, without 
taking into account grading of streets and lots, which will 
be estimated separately, is as follows : 

4,600 cub. yards rubble masonry @ ^12 . . . - ^64,000 00 

3,000 cub. yards brick arch @ 10 30,000 00 

3,600 cub. yards spandril backing @ $6 - - - - 21,600 00 

Excavation, drainage, etc., 10,000 00 

Total, $116,600 00 

As an ofiset, the property of the Tunnel Railroad Com- 
pany, intersected by the open cut, valued at about $30,000 00, 
would be made available for building purposes again, so that 
the actual cost of the improvement to the Tunnel Railroad 
Company would be about $86,000. 

n. Establishment of a Union Depot. 

The erection of a Union Depot which can be reached by 
all the railroads centering at St. Louis, and large enough to 
accommodate the whole passenger, and at least the express 
freight business of the railroads, is of the greatest impor- 
tance to our city. 



It is locjiti'il lictween Twelfth and Fourteentli stn^otfa, iinJ 
comprises the iiorthern half of bifjcl* 213, ami the sniithcrii 
part of Mock 214. Its dimensions, ns proposed, would be 
250 X 740 feet. 

Oh Twelfth and Fourteenth streets, the houses tontaining 
waiting rooms, linggiige rooms and offices would he erected, 
each one hundred feet deep lUid with niie liiiiidri'd imd thirty 
feet front. 

They would have two stories besides the biisement story, ' 
on whieh the tnicks are laid ; each of these buildings to be i 
flunked uii both sides by wings, having a depth of one hnn- I 
dred and forty feet, and a front of sixty feet, and four stones 1 
in height above the basement. | 

The intervening space between the depot buildings on 
Twelfth and Fourteenth streets, to be covered with a roof 
composed of corrugated iron and glass, supported by iron 
girder-! of two hundred and fifty feet span. 

Ten p;irallel tracks, and nine platforms, each sixleen feet 
wide, criuid l)e accommodated in this depot. 

The nievation of tracks on Twelfth street would he 23.3 
feet abovt" Directrix, and the tracks would ascend towards 
the West with a grade of four feet per mile, making the 
elevation of trucks on Fourteenth street twenty-four feet 
above IHriTtrix. 

The elevation of the present tracks of the Pacific Railroad 
on Twelfth striict is twenty-five feet, and on Fourteenth street 
about ihirly-scveii feet above Directrix, so that the tracks of 
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the Missouri Pacific Railroad would have to be lowered one 
foot and seven-tenths at Twelfth street, and thirteen feet at 
Fourteenth street. 

Both Twelfth and Fourteenth streets would be carried over 
the tracks at their full width of eighty feet. 

Immediately in front of the depot Twelfth street would 
have an elevation of forty-two feet three inches above Direc- 
trix, and be carried by brick arches. Toward the north it 
would descend with a grade of three feet in one hundred to 
Railroad avenue on an iron bridge. 

From the southern line of the depot Twelfth street would 
be carried on an iron bridge to the north side of Austin street 
with a width of eighty feet, and thence with a reduced width 
of forty feet would reach Gratiot street with a grade of "four 
feet per one hundred feet. The grade of Gratiot street at 
this point is proposed to be raised eight feet above its present 
grade. 

The street is narrowed south of Austin street, so as to 
allow access to the manufactories and to the Missouri Pacific 
Railroad tracks on each side of the street on the present 
grade. 

Fourteenth street would also be carried over all the tracks 
in its full width of eighty feet. That portion immediately in 
front of the depot would be carried on brick arches ; from 
the porth side of the depot to Railroad avenue it would con- 
tinue on an almost level grade and in its full width to Railroad 
avenue. 

South of the depot it would be carried on an iron bridge, 
eighty feet wide, to Austin street, and from Austin street to 
Gratiot street on an embankment forty feet wide, flanked by 
retaining walls. 

Railroad avenue, being graded to the elevations shown in 
the map, would on its southern side be occupied by hotels 



The ground south of Railroad avenue, between Fourteenth 
street and Tayon avenue, would be required for side-tracks. 

The tracks for through freight would be arranged on each 
side of the depot. 

The south half of block 213, of which the greater portion 
is now owned by the Pacific Railroad Company, could be used 
exclusively for the tracks of that road. 

Immediately south of Railroad avenue a strip of land, 
ninety feet in width, and extending from Twelfth street to a 
point 550 feet west of Fourteenth street, would be retained 
for l)uildmg purposes (hotels, restaurants and express ware- 
houses), and south of these buildings would be constructed a 
road sixty feet wide, at the same elevation as the railroad 
tracks, for the accommodation of teams hauling freight to and 
from the depot. 

Toward the east, this road would pass under the iron 
1)ridire carrvin^r Twelfth street, and between Twelfth and 
Eleventh streets would, at a grade of two feet six inches per 
hundred, ascend to the level of Railroad avenue, thus giving 
easy access to the lower grade from Tenth and Eleventh 
streets and from Railroad avenue. 

Toward the west, this road would extend sixty feet wide, 
as far as the buildinofs on the south side of Railroad avenue, 



and at that point wonlcl be widened for a short distance, so as 
to facilitate the turnings of teams. 

From this point westward, this road is thirty feet wide, 
and is continued Jilong the base of the retjiining wall, flanking 
Railroad avenne, until it ends in the lower level of Tayon 
avenue, immediately under the bridge. From here teams 
can go west, north or east, on either the upper or lower level, 
as they may prefer. 

On the southern line of this road would lie a raised platform 
twenty feet wide and thirteen hundred feet in length, for 
shipping aud receiving freight, and three tracks could he laid 
between this platform and the north side of the Depot. 

The ti-ack uearest to the platform would be used for 
receiving the cars which were to be loaded or nuloaded, and 
it would be connected by numerous transfer tables with the 
centre track, which latter would be used exclusively for shifting 
cars to and fi-om the track next to the platform. The track 
next to the Depot would be used exclusively for through 
freight. 

Half way between Fonrteenth street and Taj-on avenue, one 
or two tracks might he carried rmder Railroad avenue to 

blocks 221 and 222, whi':h would offer cheap and well adapted 
ground for tracks and sheds, where ears could be washed, 
stored and repaired 

The estimate of cost of Union Depot is based on the suppo- 
sition that the buildings on Twelfth and Fourteenth streets are 
constructed of hrick, with cut stone trimmings, with the 
exception of the first story, which is estimated for cut stone. 
The whole building to rest on wrought iron columns in 
basement, the latter on stone foundation. 




ICSTIMATIC UF I'OST, 

Value or land ond-li ruVL-iiictilti Uii'reoiii which 

has to be purchot bt'twct-n Tvnth Mtrvtil utid 

Tayon avenue. 

a. From I'litlflc 1 Irrmil, ... - Sino.SBO (10 

ft. From other po <■.-, .... Tao.uai) 00 

imliiiKlQN.OOOt'uh /.ii'U-i'xcuvuMuci, (" mii-io., G1),4IM) 00 

MoTK— 96,000 cnbl< yiirilj- iif t!if i^xniviiti-d 

inuti-rlal would t iihkiI tii (lllliiK iioi'tluiih nf 

thu ground, the i niilmUT wnuUl lie iiseil In 

Knidln^ Kulli'ooa nvnuin niiil ilii* iiriiiicily 
north or It, 

VIiiNnniy, In 1'eljilnlnit wiillx iukI uhtLlmiiiU, 
lii'UlnliiK Willis rWxnMiiIh toTm'in.liHtri'.Lfi, 

7fi() lini^al ftiel., 3,T0O u.y. 

Heliiliilnx Willi fronii'ouneenlh Mtn.'ul loTnyon 

iivrnn.', '120 IhwHl rcet. - - - <,(iOO ■' 
lirlilt'i! iibntirii'iitjt on TwHRIi iiml {•'iiurli'i'iilli 

Btrii'li imd Tftyoii iiveiiin', - - I.Hi'O ■' 



10,120 c. y. 
lO.IL'ii ciibU' yai'ilH nibhli- tnnHonry, C^ 010, 101,200 00 

Iti'lldlntis (111 'I'wt'imi and Foii'rtei>iilh xtn-uts. 
I''<)iiiiilii(l<in~ for IS!0 pliTH or i:i i-iilik ynnlM, 

iwli lit Sfi 00 \H-T ciiblnynnl, - - - 7,200 OO 

]m wri>iii.-ht Inin ei.UnnnH, 20 Inch illiini.. t 

tlilrk. IH rei-t lilfli, ;IM,400 ibx., ('" 7 cts.. 27,!H» 00 

ITO Inside I'oliinini. N liK'li dliiin., IN feet hlKh, 

i;:til,iKMI II.-.. (." II <'enlH, - - - IH.NOO 00 

I.IIIKI lilK'.'ll rr..1 ..r frhilns. |H blllirs blyh, 

.liw.fioil lb-.., (" Hieriitfi, . in.Mno 00 

;i(l,IMMI s.).l;ilc. ll'i't ■■llLf.Killo wi.ik, ("■ SI :l.',, 4<l,n00 00 

;t,HiHi.iiini briek liilil, (w «]n Oil, r.7,oaO 00 

l,«i^).sc| ■!■-. iiribior btl.l, ("■ fH on, - - L'ii.U40 no 

.',,11111 lliii'iil IVi I .>rylnliT.H (II'xH;!. M.UM) lr,-l 

l".:iril iniNisiins (.i' J.'-.O 00, - - J.JiaO 00 

l.'.ivn ,.|ii,-ii..s jiiiitllloii WHII.,, ,.. 91 r.0, - - N,M(ir. 00 

HmIIii.-^, ------ J,|ii|() 00 
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Gas fltUng and plambing, • • • #11,000 00 

Steam heating, 90>000 00 

Galvanlied Iron cornice, ... 9,000 00 

1,3$^2M 00 

5. Central part of Depot. 

2,000 cubic yards rabble masonry, @ $5 00, #10,000 00 
2,850,000 brick laid, ® #18 00 per M, - • 30,580 00 
2,200,000 lbs. of wrought iron in trusses and 

corrugated iron covering, ® 10 cents, • 220,000 00 
22,000 square feet glass in roof, ® 50 cents, 11,000 00 

Gas fixtures, etc., 5,000 00 

400,000 feet B. M. plank in platforms, @ #30 00 

per M., 12,000 00 

288,550 00 

8. Sundries. 

7 miles of track laid, @ #12,000, - • - 84,000 00 
Outside platform (1,800x20) 104,000 foetB. M., 

@ #25 00, 2,600 00 

1,800 lineal feet macadamized road (60 fbet 

wide), @ #6 00, 10,800 00 

800 lineal feet macadamized road (80 fset wide) 

@ #4 00, 8,200 00 

4,485 squares ballasting, 1 foot thick, - 26,000 00 

Draining, 10,000 00 

— — 186,600 00 

Total, #1,810,405 00 

SUMMARY. 

1. Land and damages, #915,870 00 

2. Grading, 59,400 00 

8. Masonry, 101,200 00 

4. Buildings on Twelfth and Fourteenth streets, - - 809,285 00 

6. Shed (central part of Depot), 288,550 00 

6. Sundries, 180,600 00 

Total, 1,810,405 00 

Add for contingencies and engineering, 12i per cent., 226,800 00 

#2,086,705 00 



As an offset there would be left for building purposes, a 
strip of land thirteen hundred feet lougand ninety feet wide, 
with its front on Riiilroad avenue and rear on the road lead- 
ing through the depot ground, which we value at $200 per 
foot, or $260,00C. 

Deducting this amount from the cost of depot and depot 
grounds as above stated, will leave their net cost in round 
numbers, one million seven hundred and seventy-seven 
thousand dollars. This estimate, however, does not include 
the cost of bridgiuir Twelfth and Fourteenth streets, ior 
which a sepiu-ale esti.. given, nor does it include 

the cost of the two blocks, 2! »..d 222, which would require 
a further outlay of about $62,500 ] their purchuse, 

TEMPORART UNlOj DEPOT. 

As it would require at least two years to construct a per- 
manent Union depot, and to grade streets, erect retaining 
Willis, etc., we add an estimate of cost for a temporary Union 
depot, to be erei;ted on the same location, and to be arranged 
so that the permanent depot can be built without interniptioa 
to the trafSc This temporary depot to be constructed of 
wood iiiid to be 230 feet wide by 740 feet long. 

The depot grounds would extend on the north side only, 
as far as a line parallel with and two hundred feet south of 
Poplar street. 

Innnodiately in front of the depot, Twelfth and Fourteenth 
streets would be caiTied at their full width on brick arches ; 
but Twelfth street, between the north side of the depot and 
Poplar street, and from the south side of the depot to Gratiot 

street, would lie curried partly on iron trusses and partly on 
cinbankment, flanked by retaining walls, and with a width of 
forty feet only. Fourteenth street, south of the depot, would 
also only have a width of forty feet. 
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The general arrangement would be substantially the same 
as that for the permanent depot, but it could be carried out 
with much smaller outlay for land, and without changing 
the grade of Poplar street. The arching of the tunnel 
between Clark and Poplar streets could also be dispensed 
with. The tracks emerging from the west side of the depot 
would ascend to the present grade of the Pacific -Railroad, 
west of Tayon avenue, as a change of line of that railroad 
would not be required. 

Should the plan which we propose for the railroad thor- 
oughfare be finally adopted, all the features of the arrange- 
ment proposed in connection with the permanent depot could 
be gradually introduced without interfering with the operation 
of the roads. 

In making the following estimate of cost for the temporary 
depot, we have assumed that the foundations for the iron 
columns which would eventually be used in supporting the 
permanent depot building would be constructed at once, as 
otherwise the erection of the permanent depot could not be 
carried out without seriously interfering with traflSc, and the 
cost of these foundations forms a part of this estimate : 

ESTIMATE OF COST. 

1. Land and improvements to be purchased. 

a. From the M. P. & R. R. Co., - - ^190,360 00 
6. ** other parties, - - - - 230,076 00 



$420,425 00 



2. Grading. 

8,400 cubic yards embankment @ 30 cts., - $2,520 00 
68,100 ** ** excavation @ 50 cts. - 34,050 00 



36,570 00 



Note — The excavation has been put at 50 cts., 
because if Raiiroad avenue and the property 
north of Poplar are not to be graded, part of 
the excavation would have to be hauled a long 
distance. 

8. Masonry in foundation. 

1440 cubic yards rubble masonry @ $5, - - 7,200 00 



OVjZOKJ {J\J 



6. Central portion of depot (shed). 

468,100 feet board measure, timber and plank 

@ $50 per M, ^28,406 00 

1,350 squares gravel roof, with sky-light, - 10,845 00 



34,250 00 



6. Sundries. 

300,000 feet B. M. timber and plank, @ 30 cts. 

per M, 9,000 00 

Gas and water fixtures, . . - - 10,000 00 

Drainage, 3,000 00 

Ballast, 6,000 00 

Six miles of track @ ^12,000, - - - 72,000 00 

Total, 637,695 00 

Add for contingencies and engineering, 12i 

per cent. 79,712 00 

717,407 00 

SUMMARY. 

1. Land, etc ^420,426 

2. Grading, 36.670 

3. Masonry, 7,200 

4. Depot buildings, 39,250 

5 Shed, 34,250 

6. Sundries, 100,000 



637,696 
12i per cent, contingencies, etc., - - - 79,712 



$717,407 

To this would have to be added the cost of brick arches on Twelfth and 
Fourteenth streets; and in case the depot was constructed without refer- 
ence to the other improvements of street grides, etc., recommended in our 
report, tlie cost of six hundred and forty-five lineal feet of wooden trestles 
forty feet wide on Twelfth and Fourteenth streets. The cost of five hun- 
dred lineal feet of brick arches is given in another part of this report, 
and of wooden trestles $16,125. 



29 

m. Railroad Thoroughfare. 

The property now owned by the Missouri Pacific Railroad, 
and used for the accommodation of its main tracks, varies in 
width from sixty to eighty feet. The St. Louis County Rail- 
road Company fias purchased, within the last few years, con- 
siderable property, immediately north of the Pacific Railroad 
Company's land, with a view of giving access to its own, and 
perhaps other roads, through Mill Creek valley, which oflTers 
the best, and, in fact, the only available railroad route for 
reaching the city, without seriously interfering with ordinary 
travel. Other railroads will, before long, try to reach the 
city by that route ; but, as property will rapidly increase in 
value, and be covered with buildings, it will soon become 
almost impracticable for any new railroad to reach the busi- 
ness part of the city from the West. 

We therefore were led to consider in what manner, and at 
what expense, provision could be made for giving access to 
the city to those roads which might desire to reach St. Louis, 
while providing for the arrangements of line and grades of 
the existing railroads, so as to allow the intersecting streets to 
be carried over them. 

We believe that a strip of land three hundred feet wide, 
and extending from Tayon avenue to Tiffany street, would 
give to the Pacific and St. Louis Railroads better facilities 
and track room than they could ever have with their* present 
arrangements, and yet leave ten tracks to be sold or leased to 
other railroads. The line of this railroad thoroughfare, as 
proposed, is shown on Plan No. 1. 

Besides providing for the future, this plan would allow the 
straightening of line and grades of the Pacific Railroad, and 
would much reduce the cost ol carrying the streets over the 
tracks of the several railroads, as these latter would be so 
arranged as to occupy the least possible room. 

No streets being crossed on grade, alignment straight, and 



The grades of the tracks in the thoroughfare, and the ele- 
vation of the bridges on which the streets are carried across 
the same, are shown in diagram No. 4. 

The general arrangements of tracks in the thoroughfare, and 
of the viaducts carrying streets, are shown in diagram No. 6. 

By carrying out this plan the whole city would be benefit- 
ted, by securing safe and uninterrupted communication 
between the northern and southern portions, which even now 
is seriously interfered with by the railroad tracks in Mill 
Creek valley, and will be impeded to such an extent that 
north and south transit across this valley, between Seventh 
street and Grand avenue, will become almost impossible, 
when the completion of the bridge has opened the way 
for through freight and direct passenger connections. 

ESTIMATE OF COST OF ESTABLISHING THE THREE HUNDRED 

FEET OF RAILROAD THOROUGHFARE. 

1. Land and Damages. 

Purchase of 14.3 acres of land from the Pacific 

railroad, valued at - - - ^ 67,600 00 

Property to be acquired from private persons and 

the St. Louis County railroad Co., valued at 270,924 00 

Value of houses on this property, - - 136,400 00 



Makinc:*total cost of land, - - $464,924 00 

2. Grading. 

From Tayon avenue to Mercer street, 98,000 cu. 

yds. excavation, @ 30c, - - - $ 29,400 00 
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Siune, 34,000 cu. yds embankment. 

Mercer to Naomi, 58,000 cu. yds excav'n, @ 30c, ||1 7,400 00 
Noeme to Sta. 70, 176,000 cu. yds excav*n, @ 40c, 70,400 00 
Sta. 70 to Sta. 80, 229,000 cu. yds excav'n, @ 

40c, - - - . - 91,600 00 

Sta. 80 to Sta. 90, 205,000 cu. yds excav*n, @ 

40c, 82,000 00 

Sta. 90 to Sta. 100, 117,000 cu. yds excav'n, @ 

30c, - - - - - 36,100 00 
Sta. 100 to Sta. 110, 33,000 cu. yds excav'n, @ 

30c, 9,900 00 

Sta. 100 to Sta. 110, 600 cu. yds embankment. 
Sta. 110 to Sta. 120, 79,000 cu. yds embankment. 
Sta. 120 to Sta. 130, 28,000 cu. yds embankment. 

29,000 cu. yds excava'n, @ 

80c, 8,700 00 

Sta. 130 to Sta. liO, 71,000 cu. yds excava'n, @ 

30.C, 21,300 00 

6,000 cu. yds embankment. 



Total, • ^366,800 00 

This does not Include the cost of grading of streets, return- 
ed in a separate estimate, the' large excess of material to be 
excavated A:om the 300 foot thoroughfare, over embankment, 
would ftirnish all material required for the purpose. 

The low grounds near Grand avenue, and near Mercer, 
would furnish good dumping places for surplus excavation, 
beyond what would be used in grading streets. 

3. Masonry. 

Retaining walls would be constructed on the North side of 
the thoroughfare Arom Tayon avenue to a point 600 feet west 
of Compton avenue, a total distance of 6,700 feet, and on its 
southern line from Mercer street to Summit avenue, a total 
distance of 3,500 feet, 32,540 cub. yds rubble masonry @$10, 325,400 00 

4. Drainage and changing sewers, ... 20,000 00 



^1,176,124 00 
Contingencies, - . . . . 117,612 00 



$1,293,736 00 



Ballasting and track would be left to be finished by the 
railroads using the thoroughfare. 



Coat of iron bridges will have to be added to the above 
estimate. 

Of the $1,300,000 recjuired for this tlioroiighfaro, but a 
small portion would be needed at ouee. What should 
be done immetl iitely would be the purchase of the land I 
and houses, the , :ratUiig of about cue-fifth of the thorough- I 
fare (60 feet wile), the conatructiou of tlie abutments of 
street bridges, and the erection of a portion of the bridges. 
For instance, on Jeiferson avenue and Summit avenue, these 
bridges might be built simply over the graded portions of 
the thoroughfare, i aed as more ti'ack room is 

required, but generally it woiud be preferable to construct 
the bridges of less than their ultio -e width, and to lucrease 
their width as the increase of 1 vel may require. As 
regards the purchase of land fror the Pacific railroad and 
St. Louis County railroad, these i npanies would receive a 
greater area inside the thoroughfare than they would have to 
surrender, so that the first outlay for land would not exceed 
$350,000. 

As far as grading is concerned it would be sufficient at 
present to grade about one-fifth of the full width of the 
thoroughfare, which would cost about $80,000. 

The retaining walls would not be required in the intervals 
between the bridges, until the whole width of the railroad 
tln)roughfarc was occupied by tracks ; only the bridge abut- 
ments, which form in themselves part of the retaining wall, 
would be necessary at first. These would contain about 
7,000 cubic yards, which at $10 per cubic yard would cost 
*7n,O00. 

For drainage there would be required an immediate outlay 
of $in,()0(). 

The amount of money requisite at once, in order to give 
the city and the railroads the full benefit of this improve- 
ment, would therefore be 
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1. For land, ------- ^350,000 00 

2. For Grading, ------ 80,000 00 

3. For Masonry, ------ 70,000 00 

4. For Drainage, - - - - - , - 10,000 00 
6. For contingencies, ------ 50,000 00 

$560,000 00 

To which, however, should be added the cost of one-half of the bridg- 
ing required at once for the streets crossing the thoroughfare, say 
$400,000. 

But suppose all the money required to complete the whole 
scheme had to be paid up at once, say $1,300,000, for land 
and construction of thoroughfare, and $668,000 for bridges 
(as per estimate given in another part of this report) , then 
it would require $1,968,000 to carry out the plan. Twenty 
tracks can easily be accommodated in the three hundred feet 
strip, making the cost of each track, extending from Tayon 
avenue to Tiffany street, a distance of ten thousand feet, or 
nearly two miles, $85,000, or $42,500 per mile. 



IV. Changes in line and grade of the Missouri Paxdjio 
Railroad. 

The length of the present main track of the Missouri Pacific 
Railroad, from Seventh street to Tiffany street, is 14.300 feet. 
Its location was made about twenty-five years ago, when few 
men would have anticipated the rapid growth of the city of 
St. Louis which has since taken place. Its alignment follows 
the windings of Mill Creek, and forms an almost uninter- 
rupted succession of curves (2,000 feet in tangent, 12,300 
lineal feet iii curves), and the grades were evidently es- 
tablished with a view to the reduction of graduation to a 
minimum. 

The following table gives the grades on that road, between 
the points named above : 
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By the adoption of the plan recommendod Uy us, the line 1 
would Ije straightened so as to leave only 2,400 lineal feet 
incurves. All the rest, viz. : 11,600 lineal feet in tangent. ' 
From High street to Tiffany street, would be one straight ' 
line, 8,000 feet in length. 


The g ades of the Pacific Railroad would, if the improve- 
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avenue, to a width of eighty 
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this Railroad avenue, from Tayon avenue to Grand avenue, 
alongside of, and immediately north of the 300 feet railroad 

thoroughfare. 
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ESTIMATE OF COST. 

1. The cost of land and houses which wonld have to be purchased for 
opening this avenue, as shown on the plan No. 1, would be $228,232 
($112,170 to Tayon; 8116,062 Tayon to Grand) including the property 
required for the streets on each side of and parallel to Grand avenue, 
which we think advisable in order to give access from Grand avenue to 
Railroad avenue, the latter being on a lower grade than the former. 

2. Grading. 

a. From Seventh street to Eleventh street, 

67,000 cubic yards embankment, @ 40cts., 22,800 00 

From Eleventh street to Tayon avenue, 73,000 

cubic yards embankment @ 30ct8., - - 21,900 00 

Taking up and resetting curbs, gutters, and 
macadamizing Railroad avenue A:om Elev- 
enth to Sixteenth street, 2,100 lineal feet, 
@$3, 6,300 00 

Curbs, gutters and macadam Arom Seventh to 
Eleventh street (13,000 lineal feet), and 
ftom Sixteenth to Tayon avenue (600 
lineal feet), 1,900 lineal feet in all, @ $5 
per lineal foot, 9,600 00 

4,000 lineal feet of railing @ $3, - - - 12,000 00 

Grading from Seventh to Tayon avenue, 

6. Tayon to Mercer street, 8,300 cubic yards 

excavation, @ 40 cts., - - - . 
Tayon to Mercer street, 21,000 cubic yards 

embankment, at @ 20 cts., ... 
Mercer to Neomi street, 6,600 cubic yards 

embankment, @ 20 cts., ... 
Station 60 to Station 70, 4,400 cubic yards 

embankment, @ 20 cts., ... 
Station 60 to Station 70, 8,300 cubic yards 

excavation, @ 40 cts., - . . 
Station 70 to Station 80, 29,000 cubic yards 

excavation, @ 40 cts., .... ii,600 00 
Station 80 to Station 90, 22,000 cubic yards 

excavation, @ 40 cts., . - - . 8,800 00 
Station 90 to Station 100, 3,000 cubic yards 

excavation, @ 40 cts., - - - - i,200 00 
Station 96 to Station 105, 17,000 cubic yards 

embankment, @ 20 cts., - - . - 3,400 00 
Station 106 to Grand, 9,600 cubic yards em- 
bankment, @ 30 cts., .... 2,880 00 





72,600 00 


3,820 00 




4,200 00 

1 




1,320 00 

1 




880 00 




1 

3,320 00 





1. For land azid diimages, 
a. Grading, etc.. 


1 Grand avei 


- 110,002 00 
107,000 00 




, - 00 


Total Seventh street ti 


uue, - - S4(I7,732 LB 



Four thousand lineal feet of property would front on this ] 
street l.ictwceii Seventh and Tayon avenue, making an ex- ' 
pense of $46 per foot front, and 8,260 lineal feet from Tayon ^ 
to Grand avenue, mailing eost of opening |27 00 per lineal 
fodt, or foot front. 

The opening of this avenue from Tayon avenue to Grand 
avenue might be deferred for a nnmljcr of years ; but between 
Seventh and Tayon it should be opened before the permanent 
depot is eonstructed. and the land required for it should at 
once be purchased if the plan be adopted. 

If the city i)aid for grading, the cost of the improvement 
per I'oot fi'oiit would be — 

- »-'8 00 



VI. Br!d<jes. 

The traekri of all railroads entering the eity through Mill 
Creek valley are to be bridged over at the following streets, 
viz. : Twelfth street. Fourteenth street, Tayon avenue, Noeme 
street. High street, Jefferson avenue. Summit aveiine, Comp- 
toii avenue, Theresa avenue and Grand avenue. 
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Of these, Fourteenth street, the middle four hundred and 
thirty feet of Tayon avenue, Compton avenue, and the middle 
three hundred feet of Theresa avenue, are on a level grade. 

The northern one hundred and twenty feet of Twelfth 
street bridge descends northwardly at the rate of three feet 
in one hundred. 

The northern two hundred and eighty feet of Tayon avenue 
descends at the rate of one foot per hundred in the same di- 
rection. 

On Summit avenue the grade descends toward the south at 
the rate of one foot and six-tenths per hundred. 

At Theresa avenue the bridge will be but thirty feet wide ; 
the approach grades are two feet and five-tenths per hundred 
on the south, and three feet and five-tenths per hundred on 
the north end of the bridge. 

The Grand avenue bridge will be five hundred and sixty- 
five feet long and eighty feet wide ; spans fifty-six feet each. 
Grade rises three feet per one hundred from north abutment 
to the northern line of the railroad thoroughfare, and thence 
ascends at the rate of one foot and six-tenths per one hundred 
to the south abutment. 



ESTIMATE OF COST. 
Bridge at Twelfth street. Length 600 feet, 
260 ft. brick arches, - - 



628,000 brick in arch abutments, @ ^20, 
460 cubic yards excavation, @ 60 cents, 
120 feet of 80 feet wide— 60 feet spans, - 
220 feet of 40 feet wide— 65 feet spans. 
Masonry in pier foundations, 300 yards, - 
380,000 brick in south retaining waU, etc.. 

Total, 



^64,720 00 


12,660 00 


225 00 


21,000 00 


19,800 00 


8,000 00 


7,600 00 


^118,906 00 



Total, $113,265 00 

Tayon avenue. 80 feet wide. 710 feet long. 

7r,6 yards masonry in abutments, @ $12, . - - . 89,192 00 

l,oOO yards masonry in pedestals, ^^ $10, - - - 15,000 00 

710 feet iron tressel, (a 8102, 72,420 00 



Total, $96,612 00 

Noeme street. 40 feet wide. 300 feet long. 

Masonry in pedestals, 360 yards, $3,600 00 

306 feet of viaduct, 40 feet wide, 15,376 00 



Total, $18,976 00 

ft 

High strt'pt. 60 feet wide. 300 feet long. 

Masonry in pedestals, 500 cubic yards. - . . - $5,000 00 

306 feet of viaduct, 60 feet wide, 22,800 00 



Total, $27,800 00 

Jpfff^rsttu avenxif. 80 feet wide. 300 feet long. 

Masonry in pedestals, 700 cubic yards, .... $7,000 00 

30(; fi'Ct of viaduct, 80 feet wide, 31,200 00 



Total, 838,200 00 

Sy/iimif tn-f^niif. CA) O'ft, in'dt\ SOO fef^t long. 

Masonry in pedestals, 540 cubic yards, . . . _ 85,400 00 

306 feet of viaduct, <;0 feet wide, 22,800 00 

Total, - - - - 828,200 00 
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# 

Compton avenue, 60 feet wide, 500 feet long. 

South abutment, 573 cubic yards, $6,876 00 

Masonry in pedestals, 500 cubic yards, - - - - 5,000 00 

600 lineal feet of viaduct, 60 feet wide, - - - - 38,000 00 

Total, $49,876 00 

Theresa avenue. 20 feet street and 5 feet sidewalks. 700 feet long. 

360 yards abutment masonry, $4,320 00 

540 yards pedestals, 6,400 00 

700 lineal feet of viaduct, 80 feet wide, - - - - 31,500 00 

Total, $41,220 00 

Grand avenue. 665 feet long. 

2 abutments, 2,970 yards, @ $12, $35,640 00 

Pedestal masonry, 900 yards, $10, - - - ' - 9,000 00 

666 feet of viaduct, 80 feet wide, @ $160, - - - - 90,400 00 



Total, $136,040 00 

41,220 00 
49,876 00 
28,200 00 
38,200 00 
27,800 00 
18,976 00 
96,612 00 
113,265 00 
118,905 00 



Total for all bridges, permanent structures, - - $668,094 00 

Note. — The masonry of abutments in line of retaining walls of railroad 
thoroughfare, has been already estimated under heading No. 4. 

The grading of approaches will be estimated imder item No. 7. 

As previously stated, a great portion of this work can be delayed for 
years, and only a part would be of inmiediate necessity to secure the 
benefits of the whole system. 

On Twelfth and Fourteenth streets, all would be required, $232,170 00 

On Tayon avenue, half width at first (40 feet), - - - 60,500 00 

On Noeme street, all would be required, - - - 18,976 00 

On High street, half width at first, -' - - - - 15,000 00 

On Jefiferson avenue, quarter length only, - - - 15,000 00 

On Summit avenue, quarter length only, - - • 12,000 00 

On Compton avenue, half wtdth at first (30 feet) - - 30,000 00 

On Theresa avenue, all would be required, - - - - 41,220 00 

On Grand avenue, half width at first (40 feet), - - 70,000 00 

Total, $494,866 00 
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VII. Alterations in grades of streets which would be ren- 
dered necessary. 

Diagram No. 4 shows the grades of all streets running 
East and West. 

Diagram No. 5, shows the grades of all streets running 
North and South. 

Present grades are shown in black lines, proposed grades 
in red lines. 

All excavation required in changing grades is colored 
brown ; embankment is indicated by red coloring. 

A separate estimate having been made for Railroad avenue, 
the cost of the opening and grading of that avenue is not 
included in the present estimate. 



ESTIMATE OF COST. 

Embankm't. Excav*n. 
Cub. Yds. Cub. Yds. 

Eigjith street, bet. Poplar and Clark avenue, - - 20,000 

Ninth street, bet. Poplar and Clark avenue, - - 13,300 

Tenth street, bet. Poplar and Clark avenue, - ' - 12,600 

Eleventh street, bet. Poplar and Spruce, - - 2,000 

Twelfth street, bet. Poplar and Spruce, - - - 2,000 

Spruce street, from Seventh to Eleventh street, - 11,500 

Twelfth street, bet. Gratiot and Papin, - - - 6,000 

Gratiot street, bet. Twelfth and Fourteenth street, 10,000 

Fourteenth street bet. Austin and Gratiot, - - 1,000 

Sixteenth street, bet. Poplar and Spruce, - - 3,000 

Tayon avenue, bet. Taylor and Spruce, - - - 4,500 

Tayon avenue, bet Austin and R. R. thoroughfare, 1,500 

Gratiot street, bet. Mercer and Noeme, - - - 5,000 

Noeme street, bet. Papin and Gratiot, - - - 4,300 

Noeme street, bet. Railroad ave and Scott avenue,^ - 1,200 

Gratiot street, bet. Noeme and High street, - - 4,000 

High street, bet. Papin and Railroad avenue, - - 8,800 

Gratiot street, bet. High street and Jefferson avenue, 28,000 

Papin street, crossing of Jefferson avenue, - - 1,300 

Scott avenue, crossing of Jefferson avenue, - - 1,600 

Jefferson avenue, bet. Chouteau and Cooper, - - 6,400 

Jefferson avenue, bet. Railroad avenue and Gamble st, 6,000 
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Cooper street, (Jefferson aT^nlle to Somiiiit aresiie), 10,500 
Pacific street, bet. Jefferson aye. and Summit aye, - 2,200 

Summit ayenoe, bet. Cozzens and Cooper, - - 4,400 
Summit arenue, bet. Biulroad avenue and Bernard, 4,600 

Pacific street, bet. Summit avenue and Montrose, 4,300 

Compton avenue, bet. Chouteau and South abutment, 13,000 

Compton avenue, North of Railroad thorougfa&re, 6,000 

Cooper street, bet. Compton and Theresa, - - 13,000 

Cozzens street, bet. Compton and Theresa, - - 23,000 

Rankin street, bet. Chouteau avenue and Cooper st, 8,700 

Theresa avenue. South of Railroad thoroughfare, 18,000 

Theresa avenue, North of Railroad thoroughfare, 7,800 

Cooper street, bet. Theresa and Grand avenues, - 17,000 

Cozzens street, bet. Theresa and Grand avenues, - 4,000 

Pacific street, bet. Theresa and Grand avenues, - 13,000 

Bernard street, bet. Theresa and Grand avenues, 15,500 

Grand avenue. South of Railroad thoroughfare, - 10,000 

Grand avenue, North of Railroad thoroughfare, - 27,600 

Total cubic yards, 336,900 18,600 

The grading of these streets will require but a small 
amount of excavation. The filling can })e made with the 
material excavated from the Railroad thorouofhfare. 

On some of the streets, the grades of which are proposed 
to be changed, macadam has already been placed, and curbs 
and gutters set. This material would of course have to be 
taken up and relaid on the streets after they are graded. 
Such work would be required on 6,250 lineal feet of street. 

ESTIMATE OF COST OF GRADING STREETS AS PROPOSED. 

18,600 cubic yards excavatioD, @ 40c, $7,440 00 

336,900 cubic yards embankment, @ 20c, .... 67,380 00 
Taking up material and relaying the same on 6,250 iin. feet of 

street, @ $3, 18,750 00 

Total, $93,570 00 

To this estimate of cost would have to be added the dam- 
ages to buildings arising from the proposed changes in 
grades. 

The total damage, from detailed estimates foots up 
$38,050. 



The heaviest grade would be between Tenth and Seventh 
streets — sixty-eight feet per mile. 

In the tunnel part of the connection the grade would not 
exceed twenty -eight feet per mile. 

It was at first proposed to use these connecting tracks for 
the reception and delivery of freight, at warehouses to be 
erected adjoining these tracks, but we believe that if these 
tracks are to be used as we now propose by the Iron Moun- 
tain railroad and St. Louis, Kansas City and Northern rail- 
road, for reaching the Union Depot, and for the Western 
roads in obtaining safe and easy access to the river, and to 
the warehouses which we propose shall be erected for the 
purpose of allowing easy and economical interchange of 
friMght between the river and the railroads, a double track 
tunnel would be occupied to its full capacity within a few 
years, and that the obstruction of the main tracks by switches 
or turntables would be inadmissible. 

Besides, the configuration of, and nature of the ground on 



43 

which the connection would have to be constructed, are 
not favorable to the location of warehouses along the line. 

Also, we assume, as self-evident, that if any connecting 
line is to be established it must, in the interest of the citi- 
zens, as well as for the benefit of the railroads, be so con- 
structed as not to interfere with ordinary street travel. 

From Tenth street to Eighth street the connecting tracks 
would be carried between retaining walls, tweuty-eight feet 
apart. 

The grade of Seventh street being raised two feet, and the 
floor of the freight depot of the Pacific Railroad (which we 
propose to locate on block 418, between Seventh and Eighth 
streets), having a corresponding elevation, the connecting 
tracks could be carried through the cellar of this depot with- 
out, in any manner, interfering with the business. Teams 
could reach this depot from Railroad avenue. Seventh, Eighth 
and Ninth streets, without having to cross a single railroad 
track. Seventh street would be carried over the tracks its 
full width of sixty feet. From Seventh to Sixth street the 
tracks would be carried in a double box tunnel, the floors of 
the houses erected on Seventh and Sixth streets being sup- 
ported by iron columns and girders. 

Fiom the west side of Sixth street to the east side of Third 
street the tracks would be carried in an arched tunnel. 

The property on both sides of Sixth, Fifth, Fourth, and on 
the west side of Third street, could be used for building pur- 
poses again so soon as the tunnel was completed. 

The houses on Fourth and Fifth streets, erected over the 
tunnel, could still have cellars ten feet deep. From Third 
street to the river the tracks would be carried in open cut and 
on iron trestle. 

After reaching Main street one or more tracks would con- 
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nect with the Iron Mountain Railroad, and one or more would 
be carried on a curve toward the north, to connect with ware- 
houses and the St. Louis, Kansas City and Northern Railroad. 
See Map No. 1. 

If the full programme, as laid down by us, were carried out, 
profile marked III on Diagram No. 4 would show the arrange- 
ment of grades. Crossing Second street on grade (this 
street, as above stated, however, being carried over the tracks 
on a trestle), the grade falling eastward at the rate of fifty 
feet per mile, would reach Main street at thirteen feet above 
directrix, leaving eleven feet in the clear between that street 
and the railroad bridge, carrying the tracks across the street, 
so that Main street would be left entirely unobstructed. 

From Main street, the tracks leading to the Iron Mountain 
Railroad would cross Plum street on an iron trestle, and 
thence descend to the present tracks of that railroad, at a 
point nine hundred feet south of Plum street. 

The branch going north would, with an easy grade, reach 
the level of the trestle proposed alongside the levee at six- 
teen feet above directrix. 

These tracks are to run to the levee warehouses and to the 
present tracks of the St. Louis, Kansas City and Northern Rail- 
road. Plum street would be unobstructed from Fourth street 
to the river on this plan. Profiles 1 and 2 on Diagram No. 4 
show modifications of grade which might be made east of 
Fourth street if the connection with warehouses and the St. 
Louis, Kansas City and Northern Railroad was not to be 
constructed. 

The distance from Tenth street to Main street is 3,000 feet, 
1,800 feet being tunnel, and 1,200 feet open cut or trestle. 

The following estimate comprises cost of the connection 
from Tenth to Main street : 
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1. 

t Laifi- ----.-- fin *:»* » 

V iHEBiea. IITOW ll^ 

v^ ^ib^ saws. 1±.'JW» aifaie jvds^ 

lewtac^ screes, 12,«Ofr csfaic judss 

ftr 5& ca.. - «.«V tXi 

Ser^xA v» Seoend «?««. 4S.(Mi& cable T»d&. 

*«»- 51.«C<» 00 

«t.4«> «> 

1. MaMWT- 

vslb Tcsik to Eaghtk, 2,700 jaids, 

^ *lft, ST.!*!* 00 

v^^A E2^rtk to Sexcmth, 4.<W0 
jjvdft. qr $li- ----- 4?.CiC<t rt> 

Wan# aad ATcbes Scrcath to Third, 1S.240 

rmrdft. ^ #12. S»XS^ W 

BetainiB^ walh Third to Xmin, 2,000 janis, 

(B «10. 20,*X>0 OO 

4. Tnck. 

6.000 lineal feet @ $11,000 per mile, - - 1S.000 00 

5. Simdiles. 

S.OOO ccbic yards coocrete in bottom, @ $8, - 24,000 00 

Dndnage, 12,000 00 

Iron bridges on Serenth street, and box tun- 
nel between Sixth and Serenth, 142,000 
lbs. cast and wroogfat iron, (a 10 eta., - 14.200 00 
Iron trestle on Second street (500 ft. long), 12,500 00 
Changing sewers, ------ 10,000 00 

Railing on aptn cot, 1,900 lineal feet, at f 8, 3,900 00 
Gas and water flxtures, - . . . . 5.000 00 

Ballast, 4,500 cubic jarda, at #2 50, - 11,250 00 

92,850 00 

798,840 00 
Add for contingencies, 10 per cent, on $500,000, • 50,000 00 

Total coat. $848,840 00 



Should the tunnel be constructed for single track, the 
foilowiiig would Tie :m approximate estinuite ; 

Construction, . . - . S2SO,000 OO 

Jjind. ....-- 120,000 00 

JJamages, - , - . . 100,000 00 

300,000 (JO 
Talue of land available. - - - 100,000 00 

Set coat (rf stngld-track connection, - 8i00,0uii 00 

To carry the tracks from Main strept to the present Iron 
Jlountuiii tracks would require, if profile I. or II. was used, 
the laying of five hundred ftet of track only. If the entire 
plan shown in pi'olile III, was carried one, there would he 
required about five hundred feet of trestle, and the raising 
of about four hundred feet of the present tracks of the Iron 
Mountain Railroad, involving an extra expense of $30,000. 

IX. WareJirjui'es on Levee. 

To reduce tfie cost of the iiiterfliaiigf of freights between 
the railroad and river systems of ti'ansportation to a mini- 
mum, we consider a system of warchonscs along the levee to 
offer the greatest advantages. 

The general features of the plan may be stated as follows : 
At the foot of the levee, about two hundred and seventy-two 
fci.-t from the house line, vertical retaining walls are to be 
constructed, their top reaching to City Directrix ; the levee. 
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behind these retaining walls, to be filled up to the same level 
and paved ; the sixty feet next to the house line to be left 
open street, without any obstruction; the thirty-three feet 
east to be appropriated for a three-track trestle, and the 
retaining wall to be occupied by warehouses, with the excep- 
tion of the streets running east and west, which are to be 
left open to the river. 

The upper story of the warehouses to be carried on cast or 
wrought-iron columns thirty feet apaH, both parallel with 
and at right angles to the river, so as to leave ample room 
for teams to pass in all directions. The ground floor to be 
open to the general public, under the same restrictions that 
the levee now is, while the upper story will be used for ware- 
house purposes. 

• 

The floor of these warehouses to be about twenty feet 
above City Directrix, the elevation of the railroad tracks 
being about sixteen teet above Directrix, so as to bring the 
car floors on a level with the floor of the warehouses. 

Two elevators on inclined planes to be constructed in each 
block, to convey the freight from the boats or barges to the 
levee. 

Goods intended for city distribution would thus be left on 
the ground floor, where they would be sheltered from damage 
by rain, or a sudden rise of the river. 

Freight destined for the railroads, or such goods as it would 
be desirable to store for any length of time, would be carried 
to the upper floor by vertical hydraulic elevators. 

Five of these are estimated for in each block. Tracks laid 
throughout the warehouse would facilitate the shifting of the 
freight. 

Freight destined for the railroads would, of course, be 
stored on the western, freight left for storage in the centre, 



The warehouse floor is designed to be constructed of iron 
beams connected by brick arches, so as to be completely 
tire-proof, 

• 

The load on the floors has been assumed, in the calcula- 
tions of dimensions of girders, at two hundred pounds per 
square foot, and the long spans (thirty feet) in connection 
with such a load have made the expense of construction very 
large, yet we considered that it would not be practicable to 
place the supporting columns any closer, without seriously 
interfering with the movement of drays, etc., on the paved 
levee. 

The inclined elevators, which are to be used for carrying 
freight from barges to the levee, would be driven by a steam 
engine located outside the building, and should be operated 
by the stock company which constructs the warehouses, or by 
the lessees of these houses, their use being open to the gen- 
eral public at rates to be fixed by the city authorities. The 
same engines can furnish the water fpr the hydraulic elevators. 

Parallel to the tracks connecting the St. Louis, Kansas 
Cit}^ and Northern railroad, and the Iron Mountain, together 
with the roads in Mill Creek valley, with the Union Depot, 
and close to the warehouses, would be a track used for the 
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accommodation of cars loading or unloading, this track to be 
connected by switches or transfer tables (preferabl y the latter) , 
with the track or tracks on the trestle^ of the united railroads. 
At the foot of each street an hydraulic crane should be erected, 
for the purpose of handling freight which cannot be carried 
up on the inclined elevators. 

The warehouse, for which the estimate is made, would be 
300 feet long and 180 feet in depth, the upper story being 
twenty -five feet in height, in the clear. 

As the estimate, which we consider a very liberal one, 
shows that the whole warehouse would be about $350,000, 
this, if divided into five separate houses, each sixty feet front 
by 180 feet, would, it is thought, rent for $40,000, or at the 
rate of $8,000 per annum, for each house. This, even if the 
inclined elevator were operated at rates paying cost only, 
would give about twelve per cent, on the investment. 

Diagram No. 7 gives plan, elevation and perspective view 
of the warehouse. 

The plan presented by us can undoubtedly be improved by 
a more thorough study of the subject, and we give it merely 
as an outline of what might be accomplished in this line. The 
same thing, in an imperfect form, is now being practically 
<5arried out in the East St. Louis elevators, and it is of course 
possible to construct these proposed warehouses of wood and 
on piles, and thus to lessen their cost to one-fourth of what is 
here estimated. 

ESTIMATE OF COST 

Of improving one block, 300 feet long, and street by quay wall and ware- 
houses : 

Wrought iron in girders, 185,600 lbs., @ 10 cents, - - $18,660 00 

Cast iron in columns, 446,600' " 6 " - - 26,730 00 

Corrugated iron roof, 60,000 sq.ft.® 30 ** - - 16,000 00 

Corrugated iron on 2 sides, 20,000 " 30 ** - - 6,000 00 

JFloor of corrugated iron and cement, 48,000 sq. ft., @ $2 00, 96,000 00 



784089 



Contingencies, - .... 32,414 00 



Total, .----.- $358,504 00 



X. Connection of St. Louis^ Kansas City and Northern 
railroad ivith Union Depots etc. 

Three routes have been proposed for making a connection 
of the St. Louis, Kansas City and Northern railroad with the 
Union Depot. The first plan considered was to construct a 
branch road, leaving the main tracks of the road four 
to six miles from the city, and entering through Mill 
Creek valley. This would involve the construction of 
a])out six to nine miles of road before reaching Grand 
avciHic, at a cost of probably $50,000 per mile of double track 
(inckiding land), and the purchase of right of way in Alill 
Creek valley, a distance of about two and a half miles. The 
total cost for a double track line would probal)ly exceed 

$(;u(),0(){). 

Another plan was to make a connection with the tunnel 
somewhere near Third street, but that would also be expen- 
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sive, and seriously interfere with the safe operation of the 
tunnel tracks. 

The connection recommended by us would be made by 
means of a trestle, extending from corner of Plum and Main 
streets to the elevator at the foot of Ashley street, such 
trestle to be elevated about sixteen feet above the grade of 
the levee, and constructed with spans of thirty feet so as not 
to interfere with ordinary travel on the levee. 

The proposed construction of warehouses along these tracks 
would make them very valuable for the business of the road, 
in addition to the advantage of giving the road access to the 
Union Depot, and connecting it with all the other railroads 
terminating in St. Louis. 

After passing the elevator on Ashley street the tracks could, 
reach the present level in one thousand feet. 

The length of track required would be as follows : 

From corner of Main and Plum streets to the bridge, - 3,800 
From the bridge to northern line of elevator, - - 2,600 
Add for descending to present grade, - - - - i,000 



Total, 7,400 lineal fe^t, 

or not quite li miles. 

The distance to the Union Depot would be 3,000 feet more, or 10,400 feet 
— about two miles. 

ESTIMATE OF COST. 

65 feet front on Main street, and 130 feet front on levee, - $ 26,000 
7,400 lineal feet, trestle and tracks, at $60, - - - . 444,000 



Total. ----.-- $470,000 

^ —Say, $600,000 

SUMMARY OF COST OF IMPROVEMENTS INCLUDED IN PLAN. 

1. Connection of tunnel tracks with Western railroads, - $ 80,000 00 

2. Union Depot (permanent) - - - - 1,777,000 00 

3. Railroad thoroughfare, . - - - . 1,300,000 00 

4. Changes in grade and line of tracks (cost included under 3). 
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5. IWlroftiS avenue, ......' 407,000 00 

6. Bridging trncks, ..... (.68,000 00 

7. Alteration of street gr.ides, .... 132,00000 

8. Iron Mountain conaection, .... 700,000 00 

9. Worehouaea on Levee, . . . - _ 353,000 00 
10. Connecilon of St. Louis, Kausas City and Northern Rail- 

raad with Union Depot, - . . . 500,000 00 

Total, - - - . - .5(5,922,000 00 

This jiracimt need not, Imwevcr, l>e expended at once, as 
the execution of the plan can be ciirried on through n aei-ies 
of" yeai'8 without detriment, to the ultimjite result. 

All the mateiiul advantages of the plan could be secured 
to the city and the raih'oad companies by adopting the grades 
as recommended, and by an outlay within a year or two on 
the separate items, as follow.^ : 
1. Can be made at any time ; requires no knnieiliate outlay. 
3. Temporary Union Depot and grouDds, - - S 717,000 

Add wooden trestle, ..... 16,125 ' 

3. Rnilroad thorouglifrtre, . - - - . 530,000 

i. V,h:uiff's Ui line aud grade of FaciPcIt. R., included In No. a. 
5. liiillroiid avenue mlgbt be deferred. 
i>. Bridging tracks, ...... j)00,000 

7. Alterations in street grades, . . . . 20,000 

8. Iron Mountain connection, single track, ■ - 400,000 
D. May be eiirrlud out at any lime, without any preaeut iiction 

or outlay, 
10. Connection of St. Louis, Kansas City and Norilierii Rflilway. 

single track, ..-.-. 300,000 

83,483,125 
We snbmit the foregoing to you, gentlemen of tho Citi- 
zens' Committee, with au earnest conviction of the absolute 
necessity of these measures for the prosperity of onr city, 
and trust that you may be enabled to succesrfully inaugurate 
them . 

Respectfully, 

HENRY FLAD, 

J. IJLICKEXSDERFER, 1 i,. . » , 
J(iII\ R. ROGERS, '^J^ncnneer Board. 

C. SliALER SMITH. 
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